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(57) ABSTRACT 

The invention provides a mosaic decal probe, in Which a 
mosaic of probe chips is assembled into a thin membrane 

that is suspended in a ring Which is made of a material that 
has a TCE matching that of silicon. The membrane is 
mounted on the ring in tension, such as it stays in tension 
throughout a functional temperature range. In this Way, the 
membrane exhibits a functional TCE matching that of the 
ring. The probe chip preferably has spring contacts on both 
sides. Apertures are cut in the membrane to alloW the spring 
contacts on one side of the membrane to protrude through 
the membrane and contact the printed Wiring board. The 
spring contacts Which contact the printed Wiring board are 
alloWed to slide during temperature excursions, thereby 
decoupling the TCE mismatch betWeen the probe chip and 
the printed Wiring board. TWo preferred embodiments are 
currently contemplated. A?rst embodiment of the invention 
uses a loW-count mosaic comprised of feW probe chips, for 
example four probe chips. The probe chips have the same 
TCE as the Wafer under test, e.g. silicon. In this embodi 
ment, the probe chip is peripherally attached to the mem 
brane. A second embodiment of the invention provides a 
high-count mosaic, using a high number of probe chips, for 
example nine or more probe chips. In this embodiment, the 
probe chips are smaller and can have a slight TCE difference 
from that of the test Wafer, e.g. silicon. For example, the 
probe chips may be made out of a ceramic material. This 
embodiment of the invention uses a center attachment to 

secure the probe chips to the membrane. 
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MOSAIC DECAL PROBE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation to US. Ser. No. 
10/196,494, ?led Jul. 15, 2002, “Mosaic Decal Probe”, 
Attorney Docket No. NNEX0012. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 

[0003] The invention relates to the testing of semiconduc 
tor devices. More particularly, the invention relates to hav 
ing the capability to simultaneous probe of all devices on 
semiconductor Wafers in connection With device testing and 
burn-in. 

[0004] 2. Description of the Prior Art 

[0005] In semiconductor device manufacturing, increased 
device densities, additional throughput, and higher device 
yields are desirable. Typically, Wafer prober cards are used 
in Wafer probers and are stepped across a Wafer to test 
individual devices. As integrated circuits (ICs) become more 
complex the test times are increasing and so is the cost of 
test. To this end, it is therefore advantageous to simulta 
neously probe all the active product devices on semicon 
ductor Wafers at the Wafer level in connection With device 
testing and burn-in. This is particularly true in connection 
With the fabrication of 200 and 300 mm Wafers. 

[0006] One problem in full Wafer-level device testing and 
burn-in has to do With the thermal coefficient of eXpansion 
(TCE) of a test probe relative to that of a silicon Wafer. 

[0007] Another problem With full Wafer-level probing of 
devices for testing and burn-in concerns the redistribution of 
signals from the device die pad pitch to the land pad array 
pitches Which are presently attainable on printed Wiring 
boards. Currently, it is not possible to build a printed Wiring 
board that could accommodate full Wafer-level device test 
ing and burn-in in an economical and quick-turn manner. 

[0008] A further problem With full Wafer-level probing of 
semiconductor Wafers for device testing and burn-in con 
cerns the decoupling of thermal mismatch betWeen the 
silicon Wafer under test and the printed Wiring board probe 
card. 

[0009] Additionally, there is a problem With regard to 
compliance to overcome ?atness tolerance of the printed 
Wiring board surface. 

[0010] It Would be advantageous to provide a solution that 
alloWed full Wafer level probing of semiconductor Wafers 
for purposes of device testing and burn-in While avoiding the 
various problems attendant With such probing, as described 
above. The solution can be adapted to alloW a feW steps 
across a Wafer (tWo or four) to match the capabilities of 
testers currently in IC manufacturing lines until full Wafer 
test capacity is put in place. 

SUMMARY OF THE INVENTION 

[0011] The invention provides a mosaic decal probe, in 
Which a mosaic of probe chips is assembled as a decal onto 
a thin membrane that is suspended in a ring Which is made 
of a material that has a TCE matching that of the devices on 
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the Wafer under test (silicon or III-V materials). The mem 
brane is mounted on the ring in tension, such as it stays in 
tension throughout a functional temperature range. In this 
Way, the membrane eXhibits a functional TCE matching that 
of the ring. Each probe chip preferably has spring contacts 
on both sides. Apertures are cut in the membrane to alloW the 
spring contacts on one side of the membrane to protrude 
through the membrane and contact the printed Wiring board. 
The spring contacts Which contact the printed Wiring board 
are alloWed to slide during temperature excursions, thereby 
decoupling the TCE mismatch betWeen the probe chip and 
the printed Wiring board. 

[0012] TWo preferred embodiments are currently contem 
plated. A ?rst embodiment of the invention uses a loW-count 
mosaic comprised of a feW probe chips, for eXample four 
probe chips. The probe chips have the same TCE as the 
Wafer under test, e.g. silicon. In this embodiment, the probe 
chip is peripherally attached to the membrane. 

[0013] A second embodiment of the invention provides a 
high-count mosaic, using a high number of probe chips, for 
eXample nine or more probe chips. In this embodiment, the 
probe chips are smaller and can have a slight TCE difference 
from that of the test Wafer, e.g. silicon. For eXample, the 
probe chips may be made out of a ceramic material. This 
embodiment of the invention uses a center attachment to 
secure the probe chips to the membrane. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a plan vieW of a loW-count mosaic 
starting substrate in Which FIG. 1-A shoWs a 6.6 inch square 
silicon substrate before being saWn, and FIG. 1-B shoWs the 
substrate after saWing; 

[0015] FIG. 2 shoWs an assembled mosaic in Which FIG. 
2-A is a side vieW of the assembled mosaic, and FIG. 2-B 
is a plan vieW of the assembled mosaic; 

[0016] FIG. 3 is a plan vieW of assembled mosaic shoWing 
adhesive regions for securing the probe chips to the substrate 
backside according to the invention; 

[0017] FIG. 4 is a plan vieW of a high-count mosaic 
starting Wafer in Which FIG. 4 shoWs a four inch ceramic 
Wafer before being saWn, and FIG. 4-B shoWs the substrate 
after being saWn; 

[0018] FIG. 5 is a plan vieW of an assembled high-count 
mosaic, according to the invention; 

[0019] FIG. 6 shoWs the adhesive regions of a high-count 
mosaic according to the invention in Which FIG. 6-A is a 
side vieW of the mosaic, and FIG. 6-B is the plan vieW of 
the mosaic; 

[0020] FIG. 7 is a schematic side vieW of a mosaic 
shoWing adhesive dot details according to the invention; 

[0021] FIG. 8 is a schematic side vieW of a mosaic 
shoWing details of centrally placed adhesive betWeen the 
membrane and the probe chip according to the invention; 
and 

[0022] FIG. 9 is a schematic side vieW of a mosaic 
shoWing details of peripherally placed adhesive betWeen the 
membrane and the probe chip according to the invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] The invention provides a mosaic decal probe, in 
Which a mosaic of probe chips is assembled as a decal into 
a thin membrane that is suspended in a ring, Which is made 
of a material that has a TCE matching that of silicon. The 
membrane is mounted on the ring in tension, such as it stays 
in tension throughout a functional temperature range. In this 
Way, the membrane exhibits a functional TCE matching that 
of the ring. Each probe chip preferably has spring contacts 
on both sides. Apertures are cut in the membrane to alloW the 
spring contacts on one side of the membrane to protrude 
through the membrane and contact a printed Wiring board. 
The spring contacts, Which contact the printed Wiring board 
are alloWed to slide during temperature excursions, thereby 
decoupling the TCE mismatch betWeen the probe chip and 
the printed Wiring board. 

[0024] One important function of the above-mentioned 
thin membrane and the ring is to facilitate maintenance of 
tight positional accuracy of the contact probe springs on the 
terminal contact pads on the integrated circuits (IC) of the 
Wafer during temperature excursion. For example, if the 
TCE of the probe chip and ring materials is exactly or 
substantially the same as that of the Wafer substrate, the 
relative movement of the probe springs and the IC terminal 
pads during temperature excursion is minimiZed. For semi 
conducting silicon IC-s, examples of such materials for the 
probe-chip and ring are silicon or glass-ceramics. Another 
example for the ring is molybdenum Which being a metal 
cannot be used as probe chip material unless it is properly 
insulated for isolation. For other solid state devices, com 
prising semiconducting III-V compounds, II-IV compounds, 
arrays of surface acoustic Wave devices, or arrays of display 
elements comprised of inorganic or organic materials, or 
arrays of micro-electromechanical (MEMS) devices, the 
probe chip and ring materials are similarly selected so that 
TCE of these materials are substantially similar to that of the 
device substrates. 

[0025] The probe chip typically comprises a substrate With 
electrically conducting vias that connect pads and traces 
from one surface to the other surface. On the side contacting 
the Wafer under test, contact springs are fabricated to match 
the contact pads on the Wafer. Similarly, on the side facing 
the PWB, contact springs are fabricated to match the pad and 
associated plated through holes on the PWB. Interconnect 
traces comprising patterned metaliZation on one or both 
sides of the substrate provides redistribution of the signals so 
that the pitch of the spring contacts can be translated from 
the typically narroW die pad pitch to a Wider one producible 
by standard PWB technology. The substrates may also have 
multi-layer metalliZation (more than tWo layers—one on 
each surface), similar to those currently used in the industry 
for high performance packaging. 

[0026] Typically, in Wafer level burn in and testing, a 
number of die sites share common input signals to reduce to 
total number of signals from the test system. To avoid a 
defective die site from shorting out a signal causing all the 
sites connected to the same signal to be untestable, a resistor 
is typically inserted in the trace to each input thus isolating 
it from the shared signal trace. This can be incorporated into 
the substrate, Which leads to further simpli?cation of the 
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PWB. This can be fabricated by methods such as conven 
tional thin or thick ?lm deposition techniques on the sub 
strate. 

[0027] The present invention applies to various types of 
contact springs. For example, these springs include, but not 
limited to: arrays of springs fabricated using integrated 
circuit fabrication techniques comprising thin ?lms, photo 
lithograpjhic patterning and selective etching; (ii) stress 
metal springs that are fabricated utiliZing the inherent stress 
gradients present in a deposited ?lm; (iii) discreet springs 
fabricated individually or as a group and subsequently 
mounted onto a substrate. For the stress metal springs, these 
?lms are deposited by conventional physical vapor deposi 
tion, chemical vapor deposition or electro-deposition tech 
niques onto other ?lms, Which act as a release layer and an 
anchor layer. Typically the ?lm is comprised of a plurality of 
layers With different stress levels that are introduced by 
varying the deposition parameters during sputtering or elec 
troplating. Upon patterning the spring ?nger a portion of the 
?nger (free portion of the spring) is released from the 
substrate by etching the release layer, resulting in lifting of 
spring ?ngers, Which lift and extend aWay from the substrate 
forming a three dimensional structure, While the other por 
tion (base of the spring) remains anchored to the substrate. 
The discreet springs are typically fabricated using Wire 
bonding techniques that form and attach a core to a substrate 
Which is subsequently coated With at least one ?lm. Typi 
cally these coated core springs, composite springs, are 
subsequently mounted onto other substrates, Which are used 
in probe card assemblies. Further details about these various 
types of springs are available in the cited references. 

[0028] TWo preferred embodiments are currently contem 
plated. A ?rst embodiment of the invention uses a loW-count 
mosaic comprised of a feW probe chips, for example four 
probe chips. The probe chips have the same TCE as the 
Wafer under test, e.g. silicon. In this embodiment, the probe 
chip is peripherally attached to the membrane. 

[0029] A second embodiment of the invention provides a 
high-count mosaic, using a high number of probe chips, for 
example nine or more probe chips. In this embodiment, the 
probe chips are smaller and can have a slight TCE difference 
from that of the test Wafer, e.g. silicon. For example, the 
probe chips may be made out of a ceramic material. This 
embodiment of the invention uses a center attachment to 
secure the probe chips to the membrane. 

[0030] Other embodiments With different TCE matching 
characteristics and probe chip siZes could bene?t from 
attaching at both the central and peripheral areas to the 
membrane. 

[0031] FIG. 1 shoWs a loW-count mosaic starting substrate 
according to the invention. Such substrate is fabricated using 
knoWn techniques to provide an array of die site regions, 
each having contacts formed on a ?rst surface thereof that 
are complementary to the die pads of devices to be tested 
and/or burned in on a test Wafer. Contacts are also formed on 
a second, opposite surface of the die site regions and 
arranged to contact a printed Wiring board. The contacts on 
each surface of each of the die site regions are con?gured 
such that at least one contact on the ?rst side of each die is 
electrically connected to at least one contact on the other 
surface of the die. Various types of contacts are knoWn that 
are suitable for use in connection With the invention dis 
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closed herein. See, for example, Massively Parallel Inter 
face for Electronic Circuits, US. patent application Ser. No. 
09/979,551 ?led Nov. 20, 2001 (Attorney Docket No. 
NNEX0002); Construction Structures and Manufacturing 
Processes for Integrated Circuit Wafer Probe Card Assem 
blies, U.S. patent application Ser. No. 09/980,040 ?led Nov. 
27, 2001 (Attorney Docket No. NNEX0003); Construction 
Structures and Manufacturing Processes for Integrated Cir 
cuit Wafer Probe Card Assemblies, US. patent application 
Ser. No. 10/094,370 ?led Mar. 8, 2002 (Attorney Docket No. 
NNEX0003D); and Systems for Testing and Packaging 
Integrated Circuits, US. patent application Ser. No. 10/069, 
902 ?led Feb. 20, 2002 (Attorney Docket No. NNEX0004). 

[0032] In FIG. 1-A, a 6.6 inch square silicon substrate is 
shoWn prior to being saWn. While a 6.6 inch substrate is 
shoWn for purposes of the invention as discussed herein, 
those skilled in the art Will appreciate that other siZes of 
substrates may be used in connection With the invention. The 
advantage of this siZe is the availability of substrates and 
suitable processing equipment While the resulting active area 
can cover one quarter of a 300 mm Wafer. 

[0033] FIG. l-B shoWs the substrate of FIG. 1-A after 
being saWn. 

[0034] FIG. 2 shoWs an assembled mosaic according to 
the invention. FIG. 2-A is a side vieW of the assembled 
mosaic shoWing a ring 22 Which, in this embodiment, is 
made of molybdenum, a membrane 24 Which, in this 
embodiment, is a one mil polyimide ?lm that is stretched 
across the ring 22 and secured thereto using conventional 
techniques, such as bonding or by the use of any of various 
adhesives, and a plurality of saWed probe chip substrates 26, 
arranged as a mosaic and af?xed to the membrane as a decal. 
The arrangement of the saWed probe chips is best seen in 
FIG. 2-B, Which has superimposed thereon an outline of a 
12-inch Wafer. In this embodiment of the invention, four 
probe chip substrates are assembled and mounted to the 
polyimide ?lm to produce an array of test structures that is 
sufficient to test a 300-mm Wafer. It can further be seen in 
FIG. 2-A that the probe chips have springs 27, 28, on each 
side to alloW the probe chips to contact devices on the Wafer 
under test, as Well as to contact a printed Wiring board. Those 
skilled in the art Will appreciate that this embodiment of the 
invention is readily applied to test Wafers of various siZes 
and that the actual number, shape, and arrangement of probe 
chips is a matter of choice, based upon the application to 
Which the invention is put. 

[0035] FIG. 3 is a plan vieW of an assembled mosaic 
shoWing adhesive regions betWeen the probe chip substrate 
backside and the polyimide membrane. Those skilled in the 
art Will appreciate that any appropriate adhesive may be 
used to bond the probe chips to the membrane. For purposes 
of the presently preferred embodiment, such adhesives as 
B-stage epoxy ?lm can be used. The adhesive is preferably 
applied as shoWn, along the outside edge of the probe chips, 
to hold the probe chips together in a substantially unitary 
con?guration. The membrane and probe chips are then 
laminated by applying pressure to bond and cure the assem 
bly, or by use of other appropriate means as are knoWn in the 
art. Thereafter, the region behind the probe chip that is not 
bonded is cut aWay to expose the spring contacts, Which are 
used to probe the printed Wiring board. 

[0036] In other embodiments, the membrane may be pre 
cut such that the contacts are exposed upon initial assembly 
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of the probe chips and the membrane. In the presently 
preferred environment of the invention, the spring contacts 
that are exposed by cutting aWay the membrane are those 
Which contact the printed Wiring board, although in other 
embodiments of the invention the spring contacts Which 
contact the Wafer under test could be exposed by cutting 
aWay the membrane appropriately. The membrane itself may 
be made of a ?lm, such as a polyimide or other material, for 
example, such as Kapton manufactured by DuPont. Other 
examples of the membrane are given in co-pending appli 
cation CONSTRUCTION STRUCTURES AND MANUFAC 
T URING PROCESSES FOR PROBE CARD ASSEMBLIES 
AND PACKAGES HAVING WAFER LEVEL SPRINGS, US. 
patent application Ser. No. Unassigned, ?led Jun. 24, 2002 
(Attorney Docket No. NNEX0001CIP). These include, but 
not limited to, ?exible and compliant sheet, mesh or screen. 

[0037] FIG. 3 shoWs a loW-count mosaic according to a 
?rst embodiment of the invention. This embodiment of the 
invention uses feWer probe chips, for example as shoWn in 
FIG. 3 there are four probe chips used. In this embodiment, 
the probe chips have the same TCE as the Wafer under test, 
e.g. silicon, and the ring material, eg molybdenum, has 
substantially similar TCE as silicon. The probe chips are 
attached to the membrane using adhesive applied to the 
periphery of the probe chips. When temperature conditions 
change, the ring to Which the membrane is attached expands 
and contracts in the same fashion as the Wafer being tested. 
In this case, the ring stretches or un-stretches the membrane 
and thereby alloWs the probe chips to expand and contract in 
such fashion that their movement substantially matches that 
of the Wafer being tested. Because the probe chips have the 
same TCE as silicon, the actual geometry of the probe chips 
and the Wafer under test do not change. 

[0038] Additionally, the spring contacts on the probe chip 
Which are used to contact the printed Wiring board provides 
a sliding contact, such that stretching of the ?lm as a result 
of expansion and contraction of the ring Which results in 
moving of the probe chips does not interrupt a connection 
betWeen the spring contacts and the printed Wiring board. 
Thus, the spring contacts slide across the interconnect pads 
of the printed Wiring board as the probe chips expand and 
contract due to change in temperature, and yet they remain 
in electrical contact With the printed Wiring board. The use 
of spring contacts also addresses any lack of planarity in the 
printed Wiring board. 

[0039] FIG. 4 is a plan vieW of a high-count mosaic 
starting Wafer, shoWing a four-inch ceramic Wafer in FIG. 
4-A and the saWed substrate in FIG. 4-B. The high-count 
mosaic uses a higher number of probe chips than the 
loW-count mosaic. For example, the preferred embodiment 
may use nine or more probe chips. In such case, the probe 
chips are smaller and therefore can have a slight TCE 
difference from that of silicon. Accordingly, a probe chip in 
this embodiment of the invention may be made of materials 
such as ceramic or other materials. 

[0040] FIG. 5 shoWs an assembled high-count mosaic in 
Which a ring 52 has stretched there across a ?lm 54 to Which 
the saWed probe chip substrates 56 are attached. The outline 
of an 200-mm Wafer 58 is shoWn, indicating that the Wafer 
is substantially covered by the probe chip mosaic. Those 
skilled in the art Will appreciate that While the embodiment 
of the invention herein is shoWn in connection With 200- and 
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300-mm Wafers, the invention is applicable to Wafers of 
other siZes as Well. Further, While various arrangements of 
decals are shoWn to establish a mosaic, those skilled in the 
art Will appreciate that any number and shape of probe chips 
may be assembled, as long as a sufficient number are 
assembled to cover that portion of the Wafer to be tested. 

[0041] FIG. 6 is a vieW of the assembled high-count 
mosaic shoWing adhesive regions. In FIG. 6-A, a side vieW 
of the assembled mosaic is shoWn. FIG. 6-B shoWs the 
location of adhesive spots 60 Which are used to secure the 
probe chips 56 to the membrane 54. As can be seen, the 
membrane has a matrix of apertures 62 that match the 
backside spring contacts of the probe chips. The adhesive 
can be dispensed over small apertures in the membrane so 
that there is no bond line thickness betWeen the membrane 
and the probe chip. This decreases the height that the 
backside springs have to reach. 

[0042] FIG. 7 is a schematic side vieW of a high-count 
mosaic shoWing the details of the adhesive dot. In FIG. 7, 
a probe chip 56 is shoWn secured to the membrane 54. 
Apertures 74 are de?ned by the patterning 74 of the mem 
brane. An adhesive dot 70 is shoWn applied to one side of the 
probe chip 56. Aprinted Wiring board 72 is shoWn having a 
pro?led, e.g. milled, area 78 that matches the pro?le of the 
adhesive dot. The printed Wiring board is shoWn having a 
plurality of backside spring contacts 76 Which extend from 
the probe chip into contact With the surface thereof. It can be 
seen from FIG. 7 that movement of the printed Wiring board 
relative to the probe chip results in a sliding action of the 
spring contacts along the surface of the printed Wiring board, 
Which assures maintenance of an electrical connection there 
betWeen during expansion and contraction Which results 
from variations in temperatures Within the processing envi 
ronment. 

[0043] For both the loW count and high count embodi 
ments, the thickness of the membrane plus adhesive adds to 
the height of the spring needed to make contact through the 
openings in the membrane. This can be mitigated by milling 
a recess in the PWB in regions matching the membrane to 
alloW the membrane and adhesive to protrude into the PWB. 

[0044] FIGS. 8 and 9 schematically shoW tWo other 
embodiments for mounting probe chips to the membrane. In 
both cases the adhesive is placed in betWeen the probe chip 
and the membrane. In FIG. 8, the probe chip is centrally 
attached, Whereas in FIG. 9 the probe chip is peripherally 
attached to the membrane. In both cases, the attachment is 
preferably made on the probe chip surface facing the PWB. 
Recesses are made on the PWB to accommodate the pro 
jected membrane and adhesive region, so that the backside 
contact springs can be relatively short in length for making 
effective electrical contact to the interconnect pads of the 
PWB. Also shoWn in FIGS. 8 and 9 are a plurality of front 
side spring contact 81 Which, in this embodiment, are 
electronically connected to respective backside spring con 
tacts by electronically conductive vias 82. 

[0045] The thickness of the adhesive and depth of the 
milling can be adjusted to provide a stop or stand-off to 
prevent the spring from bottoming out on the pad. A stand 
off on the side of the Wafer side of the probe chip can be used 
to keep the probe from bottoming out on the IC Wafer (see, 
for example, CONSTRUCTION STRUCTURES AND 
MANUFACTURING PROCESSES FOR PROBE CARD 
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ASSEMBLIES AND PACKAGES HAVING WAFER LEVEL 
SPRINGS, US. patent application Ser. No. Unassigned, ?led 
Jun. 24, 2002 (Attorney Docket No. NNEXOOOlCIP). 

[0046] Although the invention is described herein With 
reference to the preferred embodiment, one skilled in the art 
Will readily appreciate that other applications may be sub 
stituted for those set forth herein Without departing from the 
spirit and scope of the present invention. Accordingly, the 
invention should only be limited by the Claims included 
beloW. 

1. A probe for Wafer-level testing and/or burn-in of 
electronic components, comprising: 

a mosaic comprising a plurality of probe chips; 

a membrane onto Which said mosaic of probe chips is 
affixed; and 

a ring from Which said membrane is suspended, and by 
Which said membrane is optionally held in tension, said 
ring being made of a material that has a thermal 
coef?cient of expansion (TCE) substantially matching 
that of said Wafer. 

2. The probe claim of 1, Wherein said electronic compo 
nents comprise any of: a plurality of semiconductor devices; 
a plurality of surface acoustic Wave devices; a plurality of 
light emitting devices; a plurality of liquid crystal display 
devices; and a plurality of MEMS devices. 

3. The probe of claim 1, Wherein each of said probe chips 
comprises a ?rst surface and an opposite surface, and further 
comprises a plurality of spring contacts formed on both 
surfaces thereof; and 

Wherein said probe chip optionally comprises multi-layer 
metalliZation. 

4. The probe of claim 3, Wherein at least one spring 
contact on said ?rst probe chip surface is electrically con 
nected to at least one spring contact on said opposite probe 
chip surface; 

Wherein at least one spring contact on said ?rst probe chip 
surface is optionally electrically connected to at least 
one spring contact on said opposite probe chip surface 
through an electrically conducting via. 

5. The probe of claim 3, said membrane further compris 
ing apertures formed therethrough to alloW spring contacts 
on one side of said membrane to protrude through said 
membrane. 

6. The probe of claim 1, further comprising a printing 
Wiring board, having a surface pro?le With recesses match 
ing the pattern of the membrane. 

7. The probe of claim 1, Wherein said mosaic comprises 
a loW-count mosaic comprised of a small number of probe 
chips; 

Wherein said probe chips have a substantially same TCE 
as a test Wafer. 

8. The probe of claim 1, Wherein each said probe chip is 
at least peripherally attached to said membrane. 

9. The probe of claim 1, Wherein said mosaic comprises 
a high-count mosaic comprised of a large number of probe 
chips Which can have a slight TCE difference from that of a 
test Wafer. 

10. The probe of claim 1, Wherein each said probe chip is 
center attached to said membrane. 
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11. The probe of claim 1, wherein said ring is comprised 
of any of molybdenum, silicon, and glass-ceramic. 

12. The probe of claim 1, Wherein said membrane is 
comprised of any of a ?exible ?lm, ?exible polymer ?lm, 
and polyimide ?lm. 

13. The probe of claim 1, Wherein said mosaic of probe 
chips is af?xed to said membrane With an adhesive that is 
applied to regions betWeen a surface of each probe chip and 
said membrane. 

14. The probe of claim 13, Wherein said adhesive is 
applied in the center of each of said probe chips to hold said 
probe chips together. 

15. The probe of claim 1, Wherein said membrane and said 
mosaic of probe chips are laminated. 

16. The probe of claim 1, Wherein said mosaic of probe 
chips is af?xed to said membrane With an adhesive that is 
applied to a periphery of each of said probe chips. 

17. The probe of claim 14, Wherein one or more adhesive 
dots dispensed over small apertures in said membrane are 
used to secure said mosaic of probe chips to said membrane. 

18. The probe of claim 3, further comprising: 

a printed Wiring board; and 

a plurality of land pads formed on a surface of said printed 
Wiring board, Wherein said land pads are arranged to 
complement spring contacts formed on a surface of a 
probe chip. 

19. The probe of claim 18, further comprising: 

at least one recessed region de?ned in said printed Wiring 
board that accommodates at least one projected region 
from the said surface of at least one probe chip; 

Wherein the said projected region optionally comprises 
either of layers of adhesive and membrane, or adhesive 
dots. 

20. A probe apparatus, comprising: 

a printed Wiring board; 

a plurality of land pads formed on a surface of said printed 
Wiring board, Wherein said land pads are arranged to 
complement spring contacts formed on a surface of at 
least one probe chip; and 

at least one recessed region de?ned in said printed Wiring 
board that accommodates at least one projected region 
from the said surface of at least one probe chip. 

21. The claim of 20, Wherein the said projected region 
comprises either of layers of adhesive and membrane or 
adhesive dots. 

22. Aprobe method for Wafer-level testing and/or burn-in 
of electronic components, comprising in any sequence the 
steps of: 

providing a mosaic comprising a plurality of probe chips; 

af?xing said mosaic of probe chips onto a membrane; and 

suspending said membrane from a ring, said ring being 
made of a material that has a thermal coef?cient of 
expansion (TCE) substantially matching that of said 
Wafer. 

23. The method of claim 22, Wherein a tensile stress is 
additionally applied to said membrane during ring attach 
ment 
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24. The method of claim 22, Wherein each of said probe 
chips comprises a ?rst surface and an opposite surface, and 
further comprises a plurality of spring contacts formed on 
both surfaces thereof. 

25. The method of claim 24, Wherein at least one spring 
contact on said ?rst probe chip surface is electrically con 
nected to at least one spring contact on said opposite probe 
chip surface. 

26. The method of claim 24, further comprising the step 
of: 

forming apertures through said membrane to alloW spring 
contacts on one side of said membrane to protrude 
through said membrane. 

27. The method of claim 24, Wherein said spring contacts 
are alloWed to slide along a contacted surface during tem 
perature excursions. 

28. The method of claim 22, Wherein said mosaic com 
prises a loW-count mosaic comprised of a small number of 
probe chips; 

Wherein said probe chips have a substantially same TCE 
as a test Wafer. 

29. The method of claim 25, further comprising the step 
of: 

peripherally attaching each of said probe chips to said 
membrane. 

30. The method of claim 22, Wherein said mosaic com 
prises a high-count mosaic comprised of a large number of 
probe chips Which can have a slight TCE difference from 
that of a test Wafer. 

31. The method of claim 27, Wherein at least one of said 
plurality of probe chips is center attached to said membrane. 

32. The method of claim 22, Wherein said ring is com 
prised of any of molybdenum, silicon, and glass-ceramic. 

33. The method of claim 22, Wherein said membrane is 
comprised of any of a polyimide ?lm, a ?exible ?lm, and a 
?exible polymer ?lm. 

34. The method of claim 22, further comprising the step 
of: 

af?xing said mosaic of probe chips to said membrane With 
an adhesive that is applied to regions betWeen a surface 
of each probe chip and said membrane. 

35. The method of claim 31, further comprising the step 
of: 

applying said adhesive along an outside and on an inside 
of each of said probe chips to hold said probe chips 
together. 

36. The method of claim 22, further comprising the step 
of: 

laminating said membrane and said mosaic of probe 
chips. 

37. The method of claim 22, further comprising the step 
of: 

af?xing said mosaic of probe chips to said membrane With 
an adhesive that is applied to a periphery of each of said 
probe chips. 

38. The method of claim 37, further comprising the step 
of: 

dispensing one or more adhesive dots over small apertures 
in said membrane to secure said mosaic of probe chips 
to said membrane. 
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39. The probe method of claim 22, further comprising the 
step of: 

providing a printed Wiring board having land pads 
arranged to complement said spring contacts formed on 
said ?rst or said other surface of said probe chips, said 
printed Wiring board having at least one recessed region 
de?ned in said printed Wiring board that accommodates 
at least one projected region from the said surface of at 
least one probe chip; and 

Wherein said projected region optionally comprises either 
of layers of adhesive and membrane or adhesive dots. 

40. A probe method, comprising the steps of: 

providing a printed Wiring board; 
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providing a plurality of land pads formed on a surface of 
said printed Wiring board, Wherein said land pads are 
arranged to complement spring contacts formed on a 
surface of a probe chip; and 

providing at least one recessed region de?ned in said 
printed Wiring board that accommodates at least one 
projected region from the said surface of at least one 
probe chip. 

41. The method claim of 40, Wherein the said projected 
region comprises either of layers of adhesive and membrane 
or adhesive dots. 


